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NASA's COMMERCIAL SPACE PROGRAM
Richard H. Ott
Director, Commercial Development Division
Office of Commercial Programs
NASA Headquarters
ABSTRACT
This paper will review the goals, status and progress of NASA's commercial space development program administered by the Office of Commercial Programs (OCP). The technologies and flight programs underway by NASA's Centers for Commercial Development (CCDS), NASA's field centers, and the NASA/Industry Joint Endeavor Programs will be summarized. A summary of completed and upcoming commercial payload activities on Shuttle, suborbital rockets, and orbital ELV's will be provided. The new commercial infrastructure and transportation initiatives will be discussed including the Wake Shield Facility, Consort and Joust suborbital rocket programs, the COMET orbital and recovery program, and the Commercial Middeck Accommodation Module Program with Spacehab Inc. Finally, the Commercial Space Station Freedom Program planned by OCP will be reviewed.
INTRODUCTION
One of the primary goals of the NASA's commercial space development plan is to encourage the development of space-based products and markets along with the infrastructure and transportation that will support those products and markets. A three phased program has been instituted to carry out this program. The first phase utilizes government grants through the Centers for the Commercial Development of Space (CCDS) for space-related, industry driven research; the development of a technology data base; and the development of commercial space transportation and infrastructure. The second phase, which is just beginning, will include the development of these technologies by industry for new commercial markets and feature unique industry/government collaborations such as Joint Endeavor Agreements (JEA). In addition, this phase will include an expansion of infrastructure development including automated facilities. The final phase, which should begin hi the mid 1990's, will feature technical applications actually brought to the marketplace. The government's role will be to support industry required infrastructure to encourage start-up markets and industries through development agreements such as the Space Systems Development Agreement (SSDA).
CENTERS FOR THE COMMERCIAL DEVELOPMENT OF SPACE (CCDS)
The CCDS's are joint undertakings involving teams of U.S. industry, universities, and other non-NASA government organizations. They have been formed to provide a pathway for U.S. industry to develop new products, processes, markets, and services. NASA provides funds for the CCDS's through a grants program at a base level of about one million dollars per year each. Each of the CCDS's must have an industry commitment of both cash and in-kind resources to carry out their programs. Some additional funding is provided by NASA to support specific flight hardware and commercial transportation programs on a case- by-case basis. The industry contributions are currently about twice the level of the CCDS grants. Seventeen CCDS's are currently in operation (see Figure 1) and represent the disciplines of materials processing, bio­ technology, automation and robotics, communications, space power, remote sensing, space propulsion, and space structures. Some of the most exciting activities include the Protein Crystal Growth (PCG) research underway at University of Alabama-Birmingham working with many of the major pharmaceutical companies; the Zeolite Crystal Growth (ZCG) activity at Battelle; the work in human growth research at the bio­ technology CCDS's at Penn State and Bioserve; and the Wake Shield Facility (WSF) under development at the Space Vacuum Epitaxy Center at the University of Houston. The latter shows great promise in the
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fields of epitaxially grown thin films materials production. In addition to the CCDS's, the Earth Observation 
Commercial Applications Program (EOCAP), managed by the Stennis Space Center for NASA's Office of 
Commercial Programs (OCP), promotes the commercial application of remote sensing data. Over 270 
industries, 80 universities, and 75 government organizations are involved in these programs. The CCDS's are 
currently involved hi over 60 space technologies (see Figure 2) and have 59 patents in process, provided over 
1000 publications in refereed journals, spun off 9 new companies, completed over 1000 drop tube/drop tower 
tests, participated in over 80 zero gravity aircraft flights, and flown 27 sounding rocket payloads and 17 
shuttle payloads since flight resumption.
JOINT VENTURES WITH INDUSTRY
NASA has also entered into several Joint Endeavor Agreements, as well as other commercial agreements, 
with industry involved in microgravity technologies which has moved to the development and pilot program 
stage (see Figure 3). These programs are quid-pro-quo relationships with no exchange of funds. Industry 
develops the hardware and agrees to commercialize the activity and, in return, NASA provides the 
transportation, and in some cases the use of the NASA facilities on a non-interference basis. Many of these 
programs have been completed although several were discontinued after the Challenger accident. There are 
currently three active JEA's, including a 10 year agreement with the 3M Corporation in organic and polymer 
research; the Boeing Corporation in chemical vapor transport; and Instrumentation Technology Associates 
(ITA) with the provision of a microgravity carrier in the cargo bay.
NASA has also entered into a special commercial agreement with the Consortium for Materials 
Development in Space at the University of Alabama in Huntsville, which provides for the use of ITA's 
Materials Dispersion Apparatus for the utilization by the CCDS's while allowing ITA to market the 
remaining portion commercially. NASA has also entered into several reimbursable commercial agreements 
to provide encouragement to start-up industries who expect to have a revenue stream and potentially show a 
profit through the term of the agreement. There are currently two active Space System Development 
Agreements (SSDA) with Space Industry Partnership for an industrial space facility and with SPACEHAB 
Corporation for a manned experiment laboratory in the Space Shuttle cargo bay.
NASA FIELD CENTER COMMERCIAL INITIATIVES
NASA also has several commercial initiatives underway at the field centers (see Figure 4). The Ames 
Research Center has several bio-technology activities which they are collaborating with the CCDS's and 
directly with industry. They also provide mission management support for some of the CCDS animal 
experiments. The Goddard Space Flight Center is developing a robotic materials processing system with 
support from several of the CCDS's. In addition, they provide integration support for commercial payloads 
utilizing the Space Shuttle cargo bay. The Johnson Space Center have several joint programs with industry 
hi the life science and exploration areas and provides project and mission management support for the 
SPACEHAB utilization and several CCDS payloads. The Kennedy Space Center has developed technology 
and commercial broadcast quality information videos on the NASA's commercial space program and also 
provides launch support for the commercial payloads. The Langley Research Center has a vigorous 
industrial guest investigator program currently involving gas-permeable polymers, non-destructive evaluation 
techniques in materials and superconductors. The Lewis Research Center provides the use of microgravity 
materials testing facilities to the CCDS programs. The Marshall Space Flight Center has developed new and 
improved materials processing hardware containers, maintains a data base of materials payloads and 
hardware, and supports the commercial requirements for Space Station, and also for the CCDS's materials 
payloads. They also supply mission management and integration support for PCG payloads. The Stennis 
Space Center is the lead Center for commercial earth observation programs and manages the highly 
successful EOCAP program. This is a joint program between NASA and private sector organizations with 
the objective to develop commercial products or markets using existing remote sensing technology. Phase I, 
involving 9 projects, has successfully been completed and Phase II, involving 12 new commercial projects, is
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underway. The Center has also developed and maintained a very productive visiting investigator program, along with the Airborne Instrument Test System, that supports remote sensing investigations.
NASA's COMMERCIAL FLIGHT PROGRAM
The above programs require a vigorous flight program in order to meet their commercial objectives (84 payload hardware configurations with 342 space flight tests). In order to accomplish these objectives, NASA's OCP has been allocated about 40% of the Shuttle's secondary payload capability in the middeck and in the cargo bay. In addition, the OCP has several primary launch slots for the WSF. As this is not sufficient to accommodate the commercial requirements, the OCP is also procuring the services of 200 equivalent middeck lockers of the SPACEHAB module over its first 6 flights for payloads requiring man servicing. The first flight is scheduled to occur in April 1993. In addition, OCP is also supporting about two sounding rockets per year through the CCDS's for those payloads that can meet their objectives in less than 15 minutes of low gravity. Two commercially provided rocket systems (Consort and Joust) are currently hi place and four successful launches have occurred to date. An orbital Expendable Launch Vehicle (ELV) system, the COMmercial Experiment Transporter (COMET) program, has also been initiated within the CCDS's with a recovery capability for those payloads requiring longer flight duration than available on the Space Shuttle. The COMET first flight is currently scheduled in late 1992. In addition, commercial payloads sponsored by OCP have initially been allotted 28% of the U.S. portion of the Space Station Freedom capability. The above accommodations provide adequate support to meet most of the commercial flight requirements (see Figure 5).
This year marks a major acceleration of the NASA's commercial flight program with a total of 52 payloads scheduled in CY 1992 on eight of the nine scheduled Space Shuttle flights; two sounding rockets and the first COMET flight (Figure 6).
COMMERCIAL SPACE STATION FREEDOM PROGRAM (SSFP)
The Space Station Freedom program (SSFP) provides the long duration laboratory element in a balanced space commercial program (Figure 7). It will offer an expanded opportunity to provide more on-orbit, long duration, microgravity applied research for the commercial community. The programs carried out will be, for the most part, a follow-on to the programs flown on previous Space Shuttle and ELV programs. As a result, most of the technology initiatives carried out will have an excellent heritage and thus, development costs will be kept at a minimum, A large percentage of the payloads will remain government-sponsored, although most of them will be in the development or pilot stage. The extent of reimbursable requirements will depend primarily on the transportation cost and the length and requirements of the integration cycle, the minimization of which is extremely important to the commercial community. NASA's OCP has established a Commercial Space Station Freedom Planning Team to assist in the commercial utilization planning and the identification of the commercial SSF requirements through the development of a commercial payload mission model. In an effort to directly involve the commercial community, this team is made up of representatives of the CCDS's, JEA Partners, and other industrial organizations working with OCP along with appropriate NASA Headquarters and field center commercial organizations. The NASA-sponsored commercial SSF mission model is currently being revised to reflect the recent Space Station restructuring and the current planning allocations. The payloads under development by OCP are shown hi Figure 8. OCP is also proposing some downstream infrastructure initiatives for Space Station, including the servicing of the WSF and the ability to utilize the COMET recovery capability to provide quick return of samples.
SUMMARY
The NASA's commercial space program has grown substantially in the past several years. The CCDS's, along with other joint endeavor industries, are engaged in exiting technologies that are beginning to enter the development phase and will result in the development of new products and markets in the future.
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Substantial commercial infrastructure and transportation is under development, which will result in new 
commercial suborbital and orbital systems, commercial orbital recovery capability, new carrier systems, and 
new microgravity facilities. The commercial flight program is in place and this year will see over a three fold 
increase in the program. The commercial SSF program is being developed with the commercial community 
and a commercial mission model is under development.
The benefits from the NASA's commercial space program are already evident and the future potential is 
limitless.
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